Inhibitory effects of 1,4-DHP antagonists on synaptic GABA release modulated by BAY-K 8644 in mechanically dissociated rat substantia innominata.
The effects of dihydropyridine (1,4-DHP) agonist and antagonists on miniature inhibitory postsynaptic currents (mIPSCs) were investigated in mechanically dissociated rat substantia innominata neurons attached to native GABAergic presynaptic nerve terminals, namely 'synaptic bouton preparation', using nystatin perforated patch recording mode under voltage-clamp conditions. BAY-K 8644 (BAY-K), an L-type Ca(2+) channel agonist, reversibly and concentration dependently facilitated the GABAergic mIPSC frequency without altering the distribution of current amplitudes. Removal of extracellular Ca(2+) completely suppressed the facilitatory effect of BAY-K on mIPSC frequency. The facilitatory effect of BAY-K on mIPSC frequency was maintained even in the presence of selective N-, P- and Q-type Ca(2+) channel antagonists, such as 3 x 10(-6) M omega-conotoxin-GVIA (omega-CgTX-GVIA), 3 x 10(-8) M omega-agatoxin-IVA (omega-AgTX-IVA) and 3 x 10(-6)M omega-conotoxin-MVIIC (omega-CmTX-MVIIC). However, nicardipine (3 x 10(-6) M) and nimodipine (3 x 10(-6) M), 1,4-DHP antagonists, significantly inhibited the mIPSC frequency enhanced by BAY-K by 37 +/- 5 and 42 +/- 6%, respectively. These results suggest the possible existence of L-type Ca(2+) channels in GABAergic presynaptic nerve terminals.